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ABSTRACT
Purpose: Dietary patterns established in childhood track into adult-
hood. Despite this, little research has explored preschoolers’ snacking.
This study examined snacking patterns (frequency, quality, quantity) of
preschool-aged boys and girls.
Methods: Cross-sectional data were collected on 52 children
(23 males; 3.4 ± 1.1 years of age; BMI 16.1 ± 1.4 kg/m2) enrolled in
the Guelph Family Health Study pilot. Parent-reported 3-day food
records were analyzed for children’s snacking patterns including fre-
quency (number of snacking occasions per day), quantity (percent
energy from snacks) and quality (inclusion of food groups from Eating
Well with Canada’s Food Guide, macronutrient distribution, sugary
and salty snacks). Mann–Whitney U tests examined sex differences in
snacking patterns.
Results: Ninety-six percent of children snacked daily, consuming a
mean of 2.3 ± 0.7 snacks per day. Snacks accounted for one-third of
daily energy. 78% of boys’ versus 63% of girls’ snacks contained a
food group (P = 0.016). Boys consumed significantly fewer sugary
snacks (0.5 ± 0.4 vs 0.9 ± 0.6 snacks per day, P = 0.016), although
the percent of snack calories from sugar for both boys and girls was
high (group mean 37.2 ± 6.7%).
Conclusions: Nearly all preschoolers in this study snacked daily, and
consumed a variety of snack foods. Boys’ and girls’ snacking prefer-
ences begin to diverge early in life. Preschool children should be
encouraged to consume healthful snacks.

(Can J Diet Pract Res. 2017;78:XX–XX)
(DOI: 10.3148/cjdpr-2017-022)
Published at dcjournal.ca on 11 August 2017

RÉSUMÉ
Objectif : Les habitudes alimentaires établies au cours de l’enfance se
maintiennent jusqu’à l’âge adulte. Malgré cela, peu de recherches ont
examiné les habitudes en matière de collations des enfants d’âge
préscolaire. La présente étude a exploré les habitudes en matière de
collations (fréquence, qualité, quantité) de garçons et de filles d’âge
préscolaire.
Méthodes : Des données transversales ont été recueillies auprès de
52 enfants (23 garçons; 3,4 ± 1,1 ans; IMC de 16,1 ± 1,4 kg/m2)
inscrits au projet pilote de l’étude sur la santé familiale de Gelph. Les
journaux alimentaires de 3 jours soumis par les parents ont été
analysés afin de déterminer les habitudes des enfants en matière de
collations, notamment la fréquence (nombre de collations par jour),
la quantité (pourcentage d’énergie tiré des collations) et la qualité
(inclusion de groupes alimentaires du Guide alimentaire canadien, dis-
tribution des macronutriments, collations sucrées et salées). Des tests
U de Mann-Whitney ont été utilisés pour examiner les différences dans
les habitudes de collations selon le sexe.
Résultats : Globalement, 96 % des enfants collationnaient chaque
jour, consommant en moyenne 2,3 ± 0,7 collations par jour. Les colla-
tions fournissaient un tiers de l’énergie quotidienne. En tout, 78 %
des collations des garçons comprenaient un groupe alimentaire, contre
63 % chez les filles (P = 0,016). Quoique le pourcentage de calories
provenant de sucre fût élevé dans les collations des garçons et des
filles (moyenne du groupe de 37,2 ± 6,7 %), les garçons consom-
maient significativement moins de collations sucrées (0,5 ± 0,4 vs
0,9 ± 0,6 collation par jour, P =0,016).
Conclusions : Presque tous les enfants d’âge préscolaire ayant
participé à cette étude prenaient des collations tous les jours et con-
sommaient divers aliments lors de ces collations. Les préférences en
matière de collations des garçons et des filles commencent à diverger
tôt pendant l’enfance. Il faudrait encourager les enfants d’âge
préscolaire à consommer des collations saines.

(Rev can prat rech diétét. 2017;78:XX–XX)
(DOI: 10.3148/cjdpr-2017-022)
Publié au dcjournal.ca le 11 août 2017

INTRODUCTION
Obesity is a well-established public health concern. Its preva-
lence is increasing, particularly in the pediatric population
[1, 2]. Since excessive dietary intake can contribute to obesity,
an element of the diet therefore worthy of further investigation
in the pediatric population is snacking. In the past 40 years,
prevalence of daily snacking amongst U.S. children has
increased from 74% to 98%, with 27% of children’s caloric
intake coming from snacks [3]. This increase in snacking
prevalence suggests a shift in food consumption away from
traditional meal timing and towards a “grazing” pattern of

eating [4]. This shift may be of concern if snacks frequently
consist of salty options, dessert foods, or sugar-sweetened bev-
erages (SSBs), as these can contribute to excessive energy
intake and may subsequently lead to excess weight gain [5].

Interpretation of data in this area is complicated by the
limited assessment of snacking in current research. Most stud-
ies make no distinction regarding what qualifies as a snack,
instead focusing on only 1 element, such as frequency, or by
grouping all elements together (frequency, quality, and quan-
tity). Additionally, few studies have investigated snacking pat-
terns of preschool-aged children [6, 7], and none to our
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knowledge have examined sex-based differences in this age
group or in Canadian children. Given that the quality of child-
hood diets has been found to decrease as children get older [8],
and that food preferences and choices during the preschool
years are strongly associated with dietary patterns and food
choices later in life [9], a comprehensive analysis of snacking
patterns of preschool-aged children is important to inform
nutrition interventions for younger ages. Examining such
snacking patterns by sex would allow for targeted, sex-specific
dietary interventions.

Therefore, the purpose of this study was to explore fre-
quency, quality, and quantity of Canadian preschool boys’
and girls’ snack consumption.

METHODS
Study design
This was a cross-sectional study using baseline data from the
Guelph Family Health Study pilot, a family-based cohort study.
Families were eligible to participate in the Guelph Family
Health Study if they had at least 1 child aged 1.5–5 years at
the time of recruitment, lived in the Guelph, Ontario, area,
and did not plan to relocate within the first year of the study.
Fifty-two children from 44 families attended a health assess-
ment visit during which body composition measures were col-
lected. All study procedures were administered at the
University of Guelph Body Composition Lab after the parents
of the participants gave written, informed consent. The study
was approved by the University of Guelph Research Ethics
Board (REB#14AP008).

Measures
Height and body weight. Height was measured for chil-

dren aged 18 months and older using a pediatric length board
in a standing position, to the nearest 0.1 cm. Participants were
barefoot or in sock feet, wore minimal clothing, and had hair
ornaments removed. They stood with heels together, arms at
their sides, legs straight, shoulders relaxed, and head in the
Frankfort horizontal plane position with heels, buttocks,
scapulae, and back of head against the length board. Length
was measured for children under 2 years of age. This required
children to lie supine on the pediatric length board with legs
straight and feet flat against the base of the board, while look-
ing up at the ceiling. The averages of 2 height/length measures
were performed if the values were within 0.5 cm, if not, a third
measure was taken and the 2 closest measures were averaged.

Body weight was measured using the BOD POD™ digital
scale, with children standing still, arms at their sides, and
either barefoot or in sock feet. Body mass index (BMI) was cal-
culated as weight in kilograms (kg) divided by height in metres
squared (m2). Values were then converted to BMI Z scores to
capture children’s overall weight status using WHO Anthro
Software (Version 3.2.2, Geneva, Switzerland, 2011).

Snack frequency, quantity, and quality. Parents com-
pleted a 3-day food record for their children, including

2 weekdays and 1 weekend day. Parents documented a detailed
description of the food (including cooking method, brand
name, etc.) and the amount eaten. Food records were input
into a nutrient analysis program (ESHA Food Processor,
Version 11.0.137, Salem, OR, 2015). ESHA contains a database
of over 55 000 food items from over 1700 reputable sources
including the Canadian Nutrient File.

Using an average of the data from the 3-day food records,
snacking data were analyzed based on frequency, quantity,
and quality. Foods and/or beverages (except water) consumed
between meals were recorded as snacks. Frequency was calcu-
lated as the number of days on which children consumed
snacks, and the number of snacks consumed per day.
Quantity was determined as total energy from snacks
(kcal/day), percent energy from snacks, and energy density of
snacks (kcal/g). Quality of snacking was assessed by trained
researchers who examined food records using various criteria
including whether snacks contained food groups from Eating
Well with Canada’s Food Guide (EWCFG) [10], the number
of food groups included in snacks, and whether the snacks
were comprised of or contained sugary treats, salty snacks,
and/or sugar-sweetened beverages. Some foods included in
EWCFG may also have been included in our analyses as sug-
ary treats (e.g., granola bars), salty snacks (e.g., crackers, salted
nuts), or SSBs (e.g., chocolate milk). Such foods were included
simultaneously in the EWCFG group and the “junk food”
group because they may contribute nutritionally to children’s
diets while also contributing substantial quantities of sugar,
fat, or sodium. Additionally, quantities of protein, carbohy-
drate, fat, sugar, fibre, saturated fat, and trans-fat were
included in grams. Sodium consumption was measured in
milligrams. Calories from protein, carbohydrate, fat, and sugar
were compared to total caloric intake from snacks to create a
percentage. Finally, the proportion of carbohydrates from
sugar was also included. Water was excluded from dietary
analyses because it contributes mass without adding any
energy; its inclusion would falsely decrease the energy density
of dietary intake.

Data analysis
Data were analyzed using SPSS (IBM SPSS Statistics Data,
Version 23, Armonk, NY, 2015). We calculated descriptive
statistics (frequency, quality, and quantity) regarding child-
ren’s snacking patterns. Snacking data were not normally dis-
tributed; we therefore used the Mann–Whitney U test to
determine whether snacking patterns differed between boys
and girls. Data are presented as mean ± SD. A P value <0.05
was considered significant.

RESULTS
This study included 23 boys and 29 girls, characteristics of
whom are presented in Table 1. Participants were between
the ages of 18 months and 5 years (3.4 ± 1.1 years) with an
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average BMI Z score of 0.4± 1.0 (range −2.70 to 2.89), consis-
tent with the “normal” weight classification [11].

Ninety-six percent of participants snacked daily (Table 2),
with all participants consuming at least 1 snack on at least 1
of the days recorded. Participants consumed a mean of
2.3 ± 0.7 snacks/day, comprising 33.2% ± 6.5% total daily
energy intake. Children consumed afternoon snacks most
frequently (82.1% ± 5.3%), followed by morning snacks
(77.6% ± 5.7%), and evening snacks (66.7% ± 6.5%).
Commonly consumed snacks included crackers, apples, Bear
Paws™ (packaged cookies), yogurt, or granola bars. Seventy
percent of snacks consumed by our participants contained a
food group from EWCFG [10], with an average of 1.2 food
groups/snack. On average, children consumed SSBs as a
part of their snacks 0.2 ± 0.2 times/day, sugary treats
0.7 ± 0.6 times/day, and salty treats 0.5 ± 0.4 times/day.
Average snack composition was 11.1 ± 4.3% protein,
62.3% ± 6.7% carbohydrate, and 28.9% ± 6.2% fat. Snacks
contained 44.0 ± 25.1 g sugar and provided 37.2% ± 6.7% of
energy in snacks. Snacks provided an average of 5.8 ± 4.5 g
dietary fibre, 6.1 ± 3.2 g saturated fat, 0.3 ± 0.3 g trans-fat,
and 390± 201 mg sodium.

Boys consumed significantly more snacks that contained a
food group from EWCFG than girls (78.5% of snacks vs
63.2%, respectively, P = 0.011; Table 2), consumed signifi-
cantly more food groups with each snack (1.3 food groups vs
1.1, respectively, P = 0.034; Table 2), and had significantly
fewer snacking occasions that contained a sugary treat
(0.5 vs 0.8/day, P = 0.025). There were no significant
differences in other snacking patterns (number of snacking
occasions, percent of daily energy consumed from snacks,
energy intake from snacks, or nutrient distribution) between
boys and girls (Table 2). The percent of energy from sugar
for both boys’ and girls’ snacks was high (38.9 ± 10.1 and
35.8± 8.9%, respectively, P= 0.17).

DISCUSSION
This is the first study to have investigated snacking patterns of
Canadian preschool-aged boys and girls. Nearly all of the chil-
dren in our study consumed snacks daily, most frequently in
the afternoon, with snacks comprising one-third of total
daily energy intake. Similar findings are reflected in other
studies [3], and most recently in the work of Wang et al. [12]
who found that 96% of U.S. children aged 4–13 snacked daily
and that children consumed 25% of their daily energy from
snacks. These findings reinforce the importance of consider-
ing snacks as part of overall dietary assessments.

Given that snacks comprise a large proportion of total
energy intake, the quality of snacks must be also considered.
Indeed, snack quality emerged as an important element in
our study; just over two-thirds of snacks consumed by chil-
dren in our sample contained a food group from EWCFG,
leaving almost one-third of snacks with minimal nutritional
value. Qualitative analysis confirmed that frequently con-
sumed snacks included crackers, granola bars, and soft pack-
aged cookies, which are energy-dense and, in many cases,
nutrient poor. Given this, and not surprisingly, the percent of
snack calories from sugar for the sample was high (37%), and
snacks provided approximately one-third of the adequate
intake for sodium for young children [13]. We were unable
to determine how or why particular snacks were chosen,
although research suggests parents may provide snacks to
pacify, reward, or model healthy behaviours [6]. As ours is
the first study to consider overall snack quality, rather than
consumption of particular foods as snacks, it is difficult to
compare our findings to others. One study of children, for
example, examined the contribution of larger servings of veg-
etables consumed during a snacking occasion towards overall
increased vegetable consumption [14]. In future, exploring
quality will allow researchers to understand the nutritive value
of snacks consumed by preschoolers, allowing for differentia-
tion between foods that contribute positively and negatively
to overall diet quality.

Similar to a recent U.S. study of children aged 4–13 years
[12], the afternoon snack was the most popular snacking occa-
sion in our sample, suggesting that this may be a logical start-
ing point for education interventions targeted at improving
the nutritional quality of preschool children’s snacks. Where
Wang et al. [12] found that children consumed excessive
energy from SSBs with snacks [12], especially as children grew
older; in our study, children consumed an average of only
0.2± 0.2 SSBs as or with snacks per day. These disparate find-
ings may suggest that parents provide young children with few
SSBs, but as children gain independence they begin to choose
SSBs as or with snacks.

Also similar to Wang et al. [12], there were no significant
differences in our study between boys and girls with respect
to total kcals, energy density, or percent energy from snacks.
However, boys in our study consumed significantly more
snacks containing a food group, girls consumed significantly
more sugary treats, and there was a trend towards girls

Table 1. Demographics of child participants in the Guelph
Family Health Study Pilot.

Characteristic Total (n = 52)
Boys (%) 23 (44)
Age, y (mean ± SD) 3.4 ± 1.1
BMI Z score (mean ± SD) 0.4 ± 1.0
Ethnicity (%)

Caucasian 88.0
Other 12.0

Annual household income (%)
≤$39 999 8.0
$40 000–$59 999 23.0
$60 000–$79 999 6.0
$80 000–$99 999 19.0
$100 000–$149 999 37.0
≥$150 000 8.0
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consuming more energy-dense snacks. Branscum and Sharma
[15] studied fourth and fifth grade students and also found
that girls consumed significantly more calorie-dense/
nutrient-poor snacks than boys. These differences may be
due to gendered dissimilarities in parental feeding practices.
A meta-analysis from Endendijk et al. [16] established that
parents are slightly more controlling with boys than with girls.
Therefore, it is possible that girls have more freedom to choose
snacks. The variety in snack quality may also be due to boys
and girls having contrasting taste preferences due to differ-
ences in taste receptors; however, to our knowledge there is
no research regarding gender taste differences in such a young
population. Regardless of the mechanism, these sex-related
differences are important for 2 reasons. First, these findings
extend those of Branscum and Sharma [15], as we provided
evidence for sex-related differences in snacking quality

beginning early in life. Secondly, given that health-related hab-
its are formed early in life, this could lead to later sex-related
health disparities.

Strengths and limitations
The Guelph Family Health Study is the first of its kind in
Canada to analyze dietary intakes of preschool children’s
snacks. We comprehensively assessed several components of
snacking, for both boys and girls, through quantitative and
qualitative analysis of detailed 3-day food records. Our find-
ings that preschoolers snack frequently, that snacks comprise
one-third of daily energy intake, and that nutrition quality of
snacks (particularly girls’) would benefit from improvement,
which may shape future health interventions targeted to this
age group. These findings combined with others suggest that
differences in the nutritional quality of snacks by sex begin

Table 2. Dietary and snacking patterns of child participants.

Mean ± SD

Total, n = 52 Boys, n = 23 Girls, n = 29 P
Total daily energy intake (kcals/d) 1410 ± 337 1384 ± 345 1427 ± 329 0.525
Total energy intake from snacks (kcals/d) 468 ± 203 469 ± 161 454 ± 229 0.600
% daily energy from snacking 33.2 ± 6.5 35.3 ± 9.9 31.6 ± 8.7 0.293
Average energy density (kcals/g) 1.13 ± 0.4 1.02 ± 0.3 1.22 ± 0.5 0.061
Participants who consumed a snack daily (%) 96.2 ± 2.7 95.7 ± 4 96.6 ± 3.2 0.811

Morning snack (%) 77.6 ± 5.7 85.5 ± 7.8 71.3 ± 8.4 0.154
Afternoon snack (%) 82.1 ± 5.3 88.4 ± 6.5 77.0 ± 7.8 0.258
Evening snack (%) 66.7 ± 6.5 71.0 ± 9.5 63.2 ± 9 0.379

Average no. of snacking occasions/d 2.3 ± 0.7 2.4 ± 0.6 2.1 ± 0.7 0.074
Proportion of snacks which contained 1 or more food groups (%) 70.0 ± 4.1 78.5 ± 8.6 63.2 ± 9 0.011**
Average no. of food groups in snack 1.2 ± 0.6 1.3 ± 0.5 1.1 ± 0.5 0.034**
Averageno. of times/d sugar-sweetened beverage consumed
as part of snack

0.2 ± 0.2 0.2 ± 0.2 0.1 ± 0.2 0.174

Average no. of times/d sugary treat consumed as part of snack 0.7 ± 0.6 0.5 ± 0.4 0.8 ± 0.6 0.025**
Average no. of times/d salty treat consumed as part of snack 0.5 ± 0.4 0.5 ± 0.5 0.6 ± 0.4 0.231
Average protein from snacks (g) 12.4 ± 5.9 12.4 ± 5.1 12.3 ± 6.5 0.818
% energy from protein in snacks 11.1 ± 4.3 10.2 ± 6.3 11.8 ± 6.9 0.304
Average carbohydrate from snacks (g) 73.8 ± 37.9 75.8 ± 30.9 71.1 ± 42.4 0.574
% energy from carbohydrate in snacks 62.3 ± 6.7 63.9 ± 10.1 60.9 ± 9.1 0.586
Average sugar from snacks (g) 44.0 ± 25.1 45.3 ± 19.1 41.3 ± 28.9 0.159
% energy from sugar in snacks 37.2 ± 6.7 38.9 ± 10.1 35.8 ± 8.9 0.170
% of carbohydrate from sugar 59.2 ± 6.8 61.0 ± 10.2 57.8 ± 9.2 0.227
Average fibre from snacks (g) 5.8 ± 4.5 6.3 ± 4.7 5.3 ± 4.2 0.143
Average fat from snacks (g) 14.8 ± 6.8 14.9 ± 6.2 14.3 ± 7.3 0.537
Average kcal fat from snacks 133.5 ± 61.5 134 ± 56 129 ± 65 0.537
% energy from fat in snacks 28.9 ± 6.2 28.8 ± 9.5 28.9 ± 8.4 0.804
Average saturated fat from snacks (g) 6.1 ± 3.2 6.4 ± 3.1 5.7 ± 3.3 0.257
Average trans-fat from snacks (g) 0.3 ± 0.3 0.3 ± 0.3 0.2 ± 0.2 0.612
Average sodium from snacks (mg) 390 ± 201 350 ± 194 411 ± 204 0.250

**P < 0.05 = significant.
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early in life, which in turn suggest that interventions to
improve snack quality may need to differ for girls versus boys.

Despite the strengths, study findings should be interpreted
relative to some limitations. As with all cross-sectional studies,
we cannot determine whether sex differences in snacking pat-
terns persist over time. Our study sample was small and pri-
marily Caucasian and therefore findings are not generalizable
to the larger Canadian population. However, the longitudinal
Guelph Family Health Study and recruitment are currently
on-going, and will track associations over time. Additionally,
neither the location nor the provider of snack consumption
were recorded during the pilot phase of the Guelph Family
Health Study. However, this measure will be added to future
phases of the study. Finally, participants in our study were
normal weight; further research should determine whether
snacking patterns differ in overweight and obese preschoolers.

RELEVANCE TO PRACTICE
This study is a preliminary assessment of Canadian preschool
children’s snacking patterns. We found that nearly all children
snacked every day and that the nutritional quality of snacks
was relatively poor, with girls consuming less healthful snacks
than boys. The low nutritional quality of these snacks is rel-
evant because health-related habits are formed at young ages
and track throughout life [8]. Our results suggest that dietetic
professionals should explore snacking patterns among young
children and work with families to identify healthful options
for snacks with this age group.

Future research should examine snacking (frequency,
quantity, and quality) in a larger and more diverse population
of Canadian children and examine how snacking may influ-
ence health outcomes. Additionally, the differences between
boys’ and girls’ snacking patterns should be further investi-
gated. Overall, this study revealed that snacking is an impor-
tant dietary consideration in the preschool population, and
that nutrition education and interventions should target this
age group.

Financial support: This study was funded through the
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Conflicts of interest: The authors report no known con-
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